The National Assessment of Educational Progress (NAEP) recently expanded its national survey to include state representative samples on a trial basis. In 1992, the NAEP undertook studied non-response in the trial assessment through two simulation projects. The first looked at state assessments that were similar to NAEP tests for states with low NAEP response rates. The second project took states with 100 percent response rates and simulated levels and patterns of non-response of states with low NAEP response rates. In the first case, the simulation using figures from Illinois suggests that it might be useful to explore the use of substitution further for other states. Results suggest that one could simulate the patterns of non-response based on states with less than 100 percent response rates to try to develop a sense of when aon-response becomes so large it has an impact on the estimated results. Two tables present analysis results. (SLD) 
IBtroduction
Recently, the National Assessment of Educational Progress (NAEP) expanded from a national survey to state representative samples on a trial basis. Cooperathm generally has been quite good with 38 states participating in the 8th grade mathematics assessment in the first year (1990) and 42 states in 1992.
School cooperation rates with states have varied from state to state from a low of 62% (in 1992) to 100%. The lower response rates have raised concerns about potential nonresponse bias. In 1992 NCES undertook to study the impact of this nonresponse through two simulation projects.
The first project looked at State assessments that were similar to NAEP tests for states with low NAEP response rates. Often states will conduct their own assessments on a census of their schools. For such states we could calculate the difference between the estimated average state assessment score based on the NAEP sample respondent schools and weights and that based on the complete census. We could analyze these differences both at the state level and for substate categories.
The second project took states with 100% response rates and simulated the levels and patterns of nonresponse of states with low NAEP response rates.
I. Background
Before we explore the methodology for estimating nonresponse bias and other related issues, it is useful to understand the NAEP methodology for estimation.
The basic survey design for a given state involved the selection of approximately 100 schools with probability proportionate to size of 8th grade enrollment.
The schools were (implicitly) stratified based on urbanicity, percent of minority enrollment, and household income. The amount of stratification depended on the size of the state school sampling frame relative to the sample size. Larger states permitted greater implicit stratification. Some schools were selected with certainty.
If possible, given a school refusal to cooperate, a substitute school with similar characteristics was selected and assigned the probability of the originally sampled school. About 30 students were selected per sampled school.
Students were excluded from the test-taking if they were incapable of taking the assessment. Exclusion rates for states ranged from 2 to 8 percent.
The school estimation weight was based on two factors: the inverse of the probability of M is the estimate of the CAT score for the respondent schools based on the inverse of the probability of school selection unadjusted for nonresponse.
M11 is the estimate of the CAT score for the respondent schools based on the weight adjustments for nonresponse (i.e. we use the inverse of the probability of selecting the school times the weight for the nonresponse adjustment cell), and M* is the true averqe CAT school score taken over all schools m California.
To be a good reflection of NAEP bias, the above school scores have been student weighted. The average score using just the school weights would probably be similar, but not identical. With the new estimate M2,, we are able to separate out the "nonresponse" bias, if any, into two components that due to nonresponse and using the NAEP nonresponse weight adjustment methodology, and that due to nonresponse plus substitution and using the NAEP nonresponse weight adjustments. The difference between the two could be considered an estimate of the impact of substitution. We (.an see that the estimate of bias with substitutes and nonresponse adjustments is greater in absolute value than the estimate based on no substitution but with nonresponse adjustments.
Given the size of the biases and their estimated standard errors, we mnnot reject the hypothesis that the biases are equal to 0. In order to simulate nonresponse, it would be necessary to take a nonrandom sample of schools, eliminate them from the file, and make estimates based on the NAEP estimation system. It would, therefore, not be sufficient to eliminate a random sample of schools in the state, nor would it be sufficient to eliminate a random sample of schools within a state within cells based on the nonresponse variables because both of these would result in unbiased estimates that would converge to the sample estimate as the number of simulations is increased.
As mentioned in the Background, the nonresponse adjustment cells were based on median income, percent minority, and urbanicity. Therefore, any nonresponse bias, if it exists, must be the result of some other variable being correlated with nonresponse, or, looked at another way, there must be a variable within the median income by percent minority by urbanicity nonresponse adjustment cells that exhibits one level for the respondents and another for the nonrespondents.
To put the results in context, the following are the estimates and standard errors from the 1990 NAEP Trial State Assessment of the NAEP average scores for Georgia, Colorado, and Connecticut: 5 We calculated 30 simulations for each of the states at 5%, 10%, and 20% nonresponse rates (see Table 1 for the state of Georgia). Note: For readers familiar with NAEP, we mention that these results are for the first "plausible value," but similar results are available for the other four plausible values.
Observe that the simulated scores are quite close to the true value 258. (In fact, if we did enough simulations, the average of the composite scores would exactly equal the true value.)
In Table 2 , for each simulation score, the true score has been subtracted, the difference squared, summed across the 30 simulations, and divided by 30 With respect to simulating the impact of school nonrtsponse on states with 100% response, one could base the simulated patterns of nonresponse on the patterns actually observed in states with less than 100% response. In 1992 one of the participating states had a nonresponse rate of 38%. One could simulate the impact of various levels of nonresponse between 5% and 45% and try to develop a sense of when the nonresponse be.comes so large as to have a significant impact on the estimated results.
